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© Thixotropic coating oomposftion. process for coating a substrdte with such coating composition 
and the coated substrate thus obtained. 

® The invention provides for a thixotropic coating 
composition comprising a binder and a sag control 
agent which Is the reaction product of a symmetrical 
aliphatic or homocyclic diisocyanate and a mon- 
oamine or diamine having at least one primary ami- 
no group and ether group, the coating composition 
containing 0,1 to 30 percent by weight of the sag 
control agent. The invention also relates to a process 
for coating a substrate using said coating composi- 
tion and to the coated substrate thus obtained. 
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Thixotropic coating composifion. process for coating a substrate with such coating composition and the coated 

substrate thus obtained. 



The invention relates to a thixotropic coating 
compo^tion based on a binder and a diurea com- 
pound as sag control agent 

A coating composition of the type indicated 
above is described in, among other places, Belgian s 
Patent SpecrficaTions Nos 808 465 and 808 466, 
whidi disclose the use of a reaction product of a 
monoisocyanate or diisocyanate and a primary or a 
secondary polyamine as sag control agent Bntish 
Patent Specification No. 1 586 508 descrilDes the io 
use of a reac^on product of a diisocyanate and a 
monoamine or hydroxymonoamine containing 1-5 
aliphatic carbon atoms. A disadvantage to the use 
of the above sag control agents is that the flow of 
the coating composition is not quite satisfactory, 7S 
particularly when use is made of a relath/ely low 
curing temperature. As a result, a so-called orange- 
peel appearance is obtained. Moreover, those sag 
control agents are generally more suitable tor use 
in coating compositions based on an organic sol- 20 
vent than in those based on water. 

An object of the present invention is to provide 
a universally applicable sag control agent wt^ ttie 
use of which a ooa6ng composition is olstained 
which Is- satisfactorily thixotropic at any curing tern- 25 
F)erature. for instance at ambient temperature or at 
a temperature in ttte range of 60" to aecc, with- 
out the use of the novel sag control agent detract- 
ing from the tiow. 

The coating composition according to the in- 30 
vention is characterized in that the sag control 
agent is the reaction product of a symmetrical 
aliphatic or homocycllc diisocyanate and a mon- 
oamine or diamine containing at least a primary 
amino group and an ether group, the sag control. . 35 
agent consisting of solid particies and the coating 
composition containing 0,1 to 30 per cent by 
weight of the sag control agent For brevity, the 
amine wll hereinafter be referred to as ether 
amine. <o 

The binder that can be thixotroplzed according 
to the inverrtion may as a rule be any arbitrarily 
chosen binder. As suitable examples may be men- 
tioned: ester diols; polyesters; polyurethanes; alkyd 
resins, which may be modifred or not with oil; 45 
acryiate resins or methacrylate resins: epoxy resins 
modified or not with oil; copolymers of a (meth>- 
acryiate monomer, styrene and/or vinyl chbride; 
unsaturated polyester resins which may optionally 
be mixed with styrene and/or one or more other so 
monomeric compounds, for instance a (meth)- 
acryiate monomer or an ally! compound; water-^ 



dilutable alkyd resins; water-dtlutable |X)iy esters or 
ester diols; water-dilutable polyurethanes; water- 
dilutable acryiate resins; drying or non-drying o<is. 
stand oil and other synthetic or natural resins. 

Optionally, the coating composition may also 
contain a curing agent for the binder. When ti^ 
binder contains hydroxyl groups, the usual curing 
agents are for example; N-methytol groups and/or 
N-methylol ether groups-containing amino resins 
obteined by reacting an aldehyde, such as formal- 
dehyde, with a compound containing amino groups 
or amido groups, such as meiamine, urea, N,N'- 
ethylene diurea, dtcyandiamide and ben- 
zoguanamine; for the preparation of such com- 
pounds see Houben-Weyl, Methoden der organi- 
schen Chemie, Band 14/2. pp. 319-371 (1963). It is ( 
prefenned that the afore-descn*bed compounds 
should entirely or partiy be etherified with alcohols 
having 1 to 6 cari3on atoms, for instance with 
metfianol, ethanol, n-propanol isopropanol, n-txi- 
tanoi, isobutanol, amyl alcohol, hexanol or mixtures 
of the alcohols referred to above. Particularfy, use 
is made of a methylol meiamine containing 4 to 8 
me^lo! groups per molecule of meiamine, at least 
3 methylol groups being etherified with methanol, 
ethanol, a propanol or a butanol, or a butanoh 
etherified condensation product of fcrmaldehyde 
and N,N'-ethylene diurea. More particularly, use Is 
made of a hexaalkoxy-methyt meiamine whose ah 
koxy group contains t to 4 cartx)n atoms. Instead 
of or besides the atx)ve-described curing agents 
other suitable agents may be used, such as t>loc- 
ked or non-blocked Isocyanurate compounds or 
blocked or non-blocked aliphatic, cycloaiiphatic. 
heterocyclic or aromatic di-. trl-or polyvalent ( 
isocyanates. As examples of suitable isocyanates 
nnay be mentioned iiexamethylene diisocyanate, 
2A4-'trimetiiyIhexane-l,6-diisocyanate, 2,4.4- 
trimethyM ,6-diisocyanate, cyclohexyM ,4- 

diisocyanate. isophoron dfisocyanale. the adduct of 
1 molecule of 1 ,4-butariedioi and 2 molecules of 
hexametiiylene diisocyanate, dicyclohexylmethane- 
4,4'-diisocyanate. xylylene diisocyanate, 1,3,5- 
trimethyl-2,4-bis(isocyanatomethyl)benzene, 
toluene diisocyanate. diphenylmethane-4,4- 
difsocyanate, the adduct of 3 molecules of hex- 
amethylene diisocyanate and 1 molecule of water, 
the adduct of 1 molecule of trimethylol propane 
and 3 molecules of isophoron diisocyanate, the 
adduct of 1 molecule of trimethylol propane and 3 
molecules of toluene diisocyanate and the adduct 
of 1 molecule of pentaerythritol and 4 molecules of 
hexamethylene diisocyanate. The isocyanate or 
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jsocyanurate compound may optionally be blocked 
with any usual or suitable blocking agent. When 
use is made of a hydroxyl groupis-containing bind- 
&r, the curing agent is contained in the coating 
composition in an amount such that the molar ratio 
of the reactive groups of the curing agent to those 
of the hydroxy! groups-containing polymer is be- 
tween 0,6 and 1,5 and preferably between 0,7 and 
1,3. 

According to the inventit^ the symmetrical 
dlisocyanate to be used for the preparation of the 
sag control agent is aliphatic or homocycilc. i.e. 
cycloaliphatic, araliphatic or aromatic, butliot of a 
heterocyclic nature. As examples of suitable 
diisocyanates may be mentioned trimethylene 
diisocyanate, tetramethylene diisocyanate, hex- 
amethylene dtrsocyanate,<0,i0'-dipropylether 
diisocyanate, thiodipropyl diisocyanate. cyclohexyl- 
1,4-dilsocyanate, dicyclohexylmethane-4,4'- 
diisocyanate, 1 ,5-dimethyf-2,4-bis- 

(isocyanatomethyf)ben2ene, 1,5-dimethyl-2r4 bis(«- 
isocyanatoethyl)-ben2ene, 1 ,3,5-trimethyl-2,4-bfs- 
(Isocyanatomethyl)benzene, 1 ,3.5-trlethyl-2,4-bls- 
(isocyanatomethyl)bdnzene, drcyclohexyldimethyl- 
methane-4,4'-dilsocyanate. 2,4-toiuene 
diisocyanate, 2,64oluene diisocyanate and 
diphenyimethane-4,4*-diisocyanate. THe 
diisocyanate generally contains 5-24. preferably 6- 
18, carbon -atoms. It is preferred that use should be 
made of an aliphatic or homocyclic diisocyanate 
containingi6-9 carbon atoms, such as cyciohexyl- 
1,4 diisocyanate, toluene diisocyanate and hex- 
amethylene diisocyanate. Optionally, use may be 
made of mixtures of these compounds. 

As examples of representative ether amines, 
the second component from which the sag control 
agent according to the invention Is built up, may be 
mentioned: (cycb)alkoxy(cyclo)alkyl monoamines. 
mono(cyclo)alkoxy arene amines, poly{cycio)alkoxy 
arene amines, areneoxy(cyclo)alkoxy amines, 
aryloxy(cyclo)alkyl amines, areneoxyarene amines, 
aryloxyaryl amines. The starting ether amines may 
optionally contain one or more hydroxy! groups. 
The ether amines generally contain not more than 
55 carbon atoms, preferably 1-24 and more par- 
ticutarly 1-12 carbon atoms. As examples of suit- 
able ether amines may be mentioned 2-methox- 
yethyfamine, 2-ethoxyetiiy (amine. 3*methoxy-l -pro- 
pylamine, 1 -methoxymethylpropy lamine, 1.1- 
dimethoxy-2 propylamine, S-ethoxy-l -propylamine. 
3-butoxy-1 -propylamine, 3-(2-ethylhexy loxy)-1 -pro- 
pylamine, 3-tridecyioxypropylamine, 3-stearylox- 
ypropylamlne, p-methoxybenzylamine, 3.4- 
dimethoxybenzylamine, p-methox- 
yphenyiethyiamine , 3.4-dimetboxyphenyl- 
ethy lamine, 9-phenoxy-4,7-dioxanon-1 -amine, 2- 



methyM-methoxyaniline, 2,6-dimethoxy-aniljne. fur- 
furylamine, tetrahydrofurfurylamine, 2-(4-mor- 
folinyl)ethylamine. 4-(3-amino-propyl)orphoiine, 
2,2'-aminoethoxyethanol, 4,7-dioxadecane-1 .10-dia- 
5 mine, 4,9-dioxadecane-l.l2-diamine. 7-methyl- 
4,1 0-dioxatridecane-1 ,1 3-diamine. 4,7,1 0- 

trioxatridecane-1.l3-diamine and bis-(3- 
aminopropyl)polytetrahydrofuran having a molecu- 
lar weight of about 750. It is preferred that as ether 

10 amine furfurylamine or tetrahydrofurfuryiamlne 
shouid be used. Mixtures of the ether amines re- 
ferred to above are also applicable. 

In the reaction between the diisocyanate and 
the etiier amine generally either the diisocyanate or 

15 the ether amine may be used in excess relative to 
the stoichiometric amount. For example, the ratio of 
the number of amino groups of the ether amine to 
the number of Isocyanate groups of the 
diisocyanate may be between 0,7 and 1,5, and 

20 preferably between 0,9 and 1.1. 

The reaction between the diisocyanate and the 
ether amine may generally be carried out in any 
arbitrarily chosen way by combining the reaction 
components, optionally at elevated temperature. It 

55 is preferred that the reaction should be canied out 
at a temperature in the range of 10* to 150**C, 
more particularly in the range of 20* to 80 *C. 
Although in general the reaction components may 
be combined in any arbitrarily chosen manner, it is 

30 as a rule preferred that the diisocyanate should be* 
added to the ether amine, which may be done in 
several steps, if desired. Generally, the reac^on is 
carried out in the presence of a solvent, for in- 
stance acetone, mettiyl isobutyl ketone, 1-methoxy- 

35 propanoi-2, benzene, toluene, xylene, or aliphatic 
hydrocarbons such, as petroleum ether. 

The preparation of the sag control agent may 
optionally also be canried out in the presence of a 
binder, a curing agentOf anyJ) and/or some starting 

40 compound for the binder or the curing agent ft is 
prefen-ed then that the diisocyanate should be 
mixed with a mixture of the ether amine and the 
binder and/or the curing agent for it The mixing 
operation may be carried out in any convenient 

45 manner, with the reactants being vigorously stirred. 
The binder, the diisocyanate and the ether amine 
are mixed in amounts such that upon conclusion of 
the r-eaction there is obtained a mixture that may 
optionally be used as master batch of the sag 

50 control agent consisting of 0.1-30 by weight, pref- 
erably .1-10% by weight, of the sag control agent 
and 70-99,9% weight, preferably 90-99% by weight 
of the binder and/or curing agent Said weight 
ratios generally result in obtaining a viscous mix- 

ss ture which can very readily be homogeneously 
mixed with the binder to be employed in the prep- 
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aratlon of the thixotropic coating composition or 
with the optionany employed curing agent The 
binders and/or optional curing agents in the thix- 
otropic coating compo^'on and in the master 
batch may be of the same or of different composi- 
tion. Particuiarly. ff only small amounts of the mas- 
ter batch need be added to the coating composi- 
tion, the resjDectlve binders and/or curing agents 
differ. In this "in situ" preparadon the reaction is 
preferably canied out in an atmosphere of inert gas 
at a temperadture in the range of 20* to 80"C, In 
which case first the ether amine is added to ttie 
binder and, after the mixture has been tiqmog- 
enized, the diisocyanate rs added to the mixture, 
with stirring. If the sag control agent Is not pre- 
pared in situ In the binder, the two components of 
the thixotropic coating composition can be mixed 
by melting and mixing the sag control agent at a 
temperature in the range of 80* to 200*0 in the 
presence of the binder, as a result of vWiich a 
homogeneous mixture is obtained. After the mix- 
ture has been cooled to room temperature, the sag 
control agent fomis a dispersion in the binder and 
the resulting thixotropic coating composition may 
have m opaque* an opalescent or even a transpar- 
ent appearance* depending on tfte size and the 
refractive index of the cfispersed particles of the 
sag control agent 

The degree to which the coating composition ts 
thixotropic. of course, depends on the proportion of 
sag controt agent and the nature of the sag control 
agent and the binder. As a rule, the desired degree 
of thixotropy may be obtained by employing the 
sag control agent in an amount of 0.1 to 30, and 
preferably 1 to 10 per cent by weight based on ttie 
total amount of coating composition. 

The action of the sag control agent according 
to the invention is not or hardly affected by water 
and/or an organic solvent contained in the thix- 
otropic coating composition, so that the present 
sag control agent Is universally appiicafale and may 
advantageously be used both in aqueous coating 
compositions and in compositions that mainly con- 
tain organic solvent as dispersing agent Nor Is the 
thixotropy affected at elevated temperature, so that 
the sag control agent according to Ihe invention is 
very suitable for use in bal<ing paints, which are 
usually cured at a temperature in the range of 60* 
to 260 *C. The sag control agent in the coating 
composition according to the invention generally 
has a partde size of 0,01-50 iim. preferably 0,1-20 
um. The particle size is determined with the aid of 
a Hegman fineness-of-grind gauge. 



The sag control agents according to the inven- 
tion are parb'culariy suitable for use in coating 
compositions having a high soiids content because 
they hardly or not at all increase the viscosity of 

ff the coating composition under processing condi- 
tons, so that no solvent or only a very small 
amount thereof Is r>eeded to bring the coating 
composition in an applicable state. By a coating 
composition having a high solids content is to be 

70 understood here a composition having a sc^ds 
content of at feast 60 per cent by weight The 
solids content is determined in accordance with 
ASTM Method D 1644-59 with heating for 1 hour at 
105-C. 

75 

The sag control agent according to the invention 
further has the considerable advantage that it does 
not or hardly decrease the gloss of the composi- 
tion. This is In sharp contrast to the effect pro- 

20 duced by other sag control agents such as AerosI! 
(registered trademark) and other silicates. 

Depending on the binder employed, any con- 
ventionaJ compound can be used as curing agent 
The coating composition may further contain usual 

2S adjuvanis and addlfh/es, for nistance pigment dls- 
persants, colourants, metallic or non-metallic pig- 
ments, solvents and accelerators for the aaing 
reaction, for instance acidic compounds such as p- 
toiuene sulphonic acid or blodced products ftiereof. 

30 The thixotropic coating compositions may be 

applied to a substrate In any desirable manner, for . 
instance by roller coating, spraying, brushing, 
sprinkling, flow coating, dipping or electrostatic 
spraying. 

35 

Suitable substrates are those of wood, synthetic 
materials and pretreated or non-prefreated metals. 
The thixotropic coating composition may further he 
cured or baked in the usual way. for instants at 

40 ambient temperature or in an oven at the usual 
temperatures, for instance In the range of 60 to 
260*C, over a period of 1 to 120 minutes. 

The invention will be further described in tiie 
following unliftiitatlve examples. The viscosity val- 

45 ues given In the examples were measured at 20* C 
witii the aid of a Ford cup No. 4 and are expressed 
In seconds' efflux time. 

The polyester A is built up from phthalic anhy- 
dride, 2.2-dimethyl-1 ,3-propane diol and trimethylcrf 

50 propane, and has an acid number of 25 and a 
moleculair weight of 3000: the polyester is neutral- 
ized witii dimethylethanolamine. The thickness of a 
coating is determined on a coating in its cured 
state. By •parts" is to be understood here "parts 

55 by weight" and by "percentage by weight", 
unless otherwise Indicated. 



4 
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Example 1 



a) Preparation of a clear, water-dilutabie baking 
paint having a high solids content. 

The following conriponents were homogeneous- 
ly mixed: 



di(neopentylglycol)adipate 7 00 g 

hexamethoxymethyl melamine 3 00 g 

propylene glycol monomethyl ether 77 g 

water 154 g 
20% -solution in isopropanol of p-toluene 
sulphonic acid, neutralized with diethanol- 

amine 25 g 



The sprayabie composition had a viscosity of about 
0,1 Pa.s (30 seconds* efflux time). 



20 



26 



b) Preparation of a thixotropic, clear, water-dilutable 
baking paint having a high solids content. 

The following components were homogeneous- 
ly mixed: 



di(neopentyl glycol )adipate 
3-ethoxy-l--propylainine 



700 g 
22,2 g 



Over a period of 30 minutes 17,8 grammes of 35 Subsequently, there were successively added: 

molten cyclohexyH ,4-diisooyanate were added to 
this mixture, with stirring and under an atmosphere 
of nitrogen, the temperature of the reaction mixture 
rising to 80**C, after which stirring was continued 
for 30 minutes. ^ 



hexamethoxymethyl melamine 300 g 

propylene glycol monomethylether 109 g 

water 219 g 
20% solution in isopropanol of paratoluene 

sulphonic acid, neutralized with diethanolamine 25 g 



After each addition the resulting mixture was 
homogenized. The sprayabie composition had a 
viscosity of about 0,1 Pa.s (30 seconds' efflux 
time). 



The two baking paints a) and b) were applied 
to steel panels (Bonder 132) and in a variable 
coating thickness in the wet state of 0 ixm to 150 
am, after which they were cured in an oven for 30 
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minutes at 150*0 while placed In a vertical pos»- 
Xson, The baking paint a) already displayed sagging 
at a coating thickness of the c^red fiim of 20 urn, 
the greatest coating thickness being 25 )xm. The 
baking paint b), however, only started showing sag- 
ging at a coating thickness of 55 urn, the greatest 
coadng thickness being 80 mn. 

Example 2 

The procedure of Example 1 was repeated, 
except that use was made of 24,9 g of p-methox- 
ybenzyiamine instead of 22^ g of 3-ethoxy-1 -pro- 
pylamine and 15,1 g instead of 17 JB g of 
cyclohe)cyI-1 ,4-diisocyanate. The sprayable compo- 
sition had a viscosity of about 0,1 Pa^ (30 sec- 



onds' efflux time). The composition obtained in this 
example was applied and tested in the way in- 
dicated in Example 1. The baking paint only started 
showing sagging with a coating as thick as 55 urn, 
the greatest coating thickness t>eing 80 urn. 

Example 3 



70 a) Preparation of a pigment dlsper^on 

A pigment dispersion was prepared by milOng 
the following cx)mponents in a Red-Devil shaking 
machine (Red-Devii is a registered trade mark) and 
T5 subsequently fiHering them off: 



titanium dioxide 515 g 
pigment dispersing agent 

(a water -dilutable polyester of a high molecular 

weight) 30 g 

hexamethoxymethyl melamine 270 g 

propylene glycol monomethyl ether 70 g 



The sprayable composition had a viscosity of 
about 0,1 Pa^ (30 seconds^ efflux time)- 



30 



b) Preparation of a thixob-opic resin 

The follomng components were hOTnogeneous- 
iy mixed: 



di(neopentyl glycol) adipate 
hexamethoxymethyl melamine 
propylene glycol monomethyl ether 
fur fury lami ne 



720 g 
173 g 
43 g 
13.8 g 



Over a period of 30 minutes tiiere were added 
to this mixture, with stirring and under an atmo- 
sphere of nitrogen, 12,4 g of a mixture of 2,4- 
toluene diisocyanate and 2,6-toluene diisocyanate 
(in a weight ratio of 80:20). with tiie temperature of 
the reaction mixture rising to 35*'C, following by 
sfim'ng for 30 more minutes. 



4S 



c) Preparation of a sprayable pigmented thixotropMC 
baking paint having a high soiids content 

A pigmented baking paint was obtained by 
homogeneously mixing the following components: 



50 



55 



6 
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442,5 


g 


720 


g 


173 


g 


43 


g 


300 


g 


25 


g 



pigment dispersion 

(prepared as indicated under a) 442/5 g 

thixotroplc resin . . 

(prepared as indicated under b) 963,2 g 

water 400 g 

20%-solution in isopropanol of p-toluene 

sulphonic acid, neutralized with diethanolamine 25 g 

The sprayable composition had a viscosity of d) In a comparative experiment the following mix- 

about 0,1 Pa.s (30 seconds* efflux time). ture was used: 

IS 

pigment dispersion 
(prepared as indicated under a) 
di(neopentyl glycol) adipate 
hexamethoxymethyl me lamina 
propylene glycol monomethyl ether 
water 

20%-solutlon of p-toluene sulphonic acid in 
isopropanol, neutralized with diethanolamine 

' 30 ' 

The sprayable composiiion had a \ascx>s{ty of same coating thickness at the top and the bottom 

0,1 Pa.s (3D seconds' effiux time). The com]30sl- of the panel, whereas in the case of the non- 

trons obtained by this example were applied and thixotropic control paint 3d the thickness at the top 

tested in the way indicated in Example 1, was found to be 30 and at the bottom 50 <im. 

Contrary to the non-thbcotropic composition 3d 35 
the wet film of the thixotropic composrtion 3c cfid Example 4 

not show any tendency to run off a steel panel 
(Bonder 132). After the panels had been baked for 

30 minutes at 150*0, while kept in a vertical posi- a) Preparation In an organic solvent of a clear 

tion. the thixotropc paint 3c was found to have the baking paint having a high solids content 

The following components were homogeneous- 
ly mixed: 

46 

di(neopentyl glycol ) adipate 700 g 

hexamethoxymethyl melamine 3 00 g 

o-xylene 251 g 

20%-solution in isopropanol of paratoluene 
sulphonic acid, neutralized with diethanolamine 25 g 

S5 
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The sprayable composition had a viscosity of 
about 0,1 Pajs (30 seconds efflux time). 



b) Preparation in an organic solvent of a thixotroptc, 
clear baking paint having a high solids content 

The following components were homogeneous- 
ly mixed: 



di(neopentyl glycol )adipate 

o-xylene 

furfurylamine 



700 g 
419 g 
10,7 g 



Over a period of 30 minutes 9,3 grammes of 
hexamethylene ditsocyanaie were added, with stir- 
ring -and under an atmosphere of nitrogen, the 
temperature of the reaction mixture rising from 25" 
to 33**C, after which stirring was continued for 
another 30 minutes* Subsequently, 300 g of hex- 
amethoxymethyl melamine were added. The 
sprayable composit'on had a viscosity of about 0,1 
Pa-s (30 seosnds' efflux time). The two baking 
paints were applied and tested as indicated in 
Example 1. Tfie baking paint 4a already showed 



IS 



20 



2S 



sagging at a coating thickness of 15 ^m, the great- 
est thickness being 25 urn. The tsaking paint 4b 
only started showing sagging at 45 um. the great- 
est coating thickness iieing 50 um. 

Example 5 



a) Preparation of a clear, water-dilutable baWng 
paint having a high solids content 

The fdlowing components were homogeneous- 
ly mixed: 



d.i{neapentyl glycol )adipate 700 g 

hexametboxymethyl melamine 300 g 

propylene glycol monomethyl ether . 77 g 

water 154 g 
20%-solution in isopropanol of paratoluene 

sulphonic acid, neutralized with diethanolamine 25 g 

4Q 



b) Preparation of a clear, water-dilutable thixotropic 
baking paint having a high solids content 

The following components were homogeneous- 
ly mixed: 



45 



di(neopentyl glycol) adipate 
4 , 9-dloxadodecane-l , 12-diainine 
tetrahydrofurf urylamine 



700 g 
5,50 g 
5,45 g 



55 



8 
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Over a period of 30 minutes 9.06 g of hex- 
amethylene diisocyanate were added to this mix- 
ture wth stirring and under an atmosphere of nitro« 
gen, the temperature of the reaction mixture rising 
from 25* t9 32**C. after which stirring was contin- 
ued for 30 minutes. 



Subsequently, there were successively added: 



hexainethoxymethyl me 1 amine 3 00 g 

propylene glycol monomethylether 84 g 

water 168 g 
20%-solution in isopropanol of paratoluene 

sulphonlc acldr neutralized with diethanolamine 25 g 



The two baking paints were applied and tested 
as indicated in Example 1. The baking paint 5a 
already displayed sagging at a coating thickness of 
20 tim, the greatest thickness being 25 urn. The 
baking paint 5b only started showing sagging at 60 
ixm, the greatest coating thickness being 70 urn. 

Example 6 



a) Preparation of a sag control agent 

To 1 mole of furfurylamlne in 500 ml of ac» 
etone there, were added dropwise and inder an 
atmosphere of nitrogen 0,5 moles of hex* 
amethylene diisocyanate, the temperature of the 
reaction vessel being kept at 50 ""C by cooling. 



20 



25 



30 



After all of the hexamethylene diisocyanate had 
been added, heating was continued for 15 minutes 
with refluxing. After the product obtained had been 
cooled, it was filtered off and dried in vacuo. The 
product is a semlcrystailine compound having a 
melting point of 198»a 

b) Preparation of a thixotropic composition 

700 g of di(neopentyl glycDl)adipate were 
mixed with 40 g of the product obtained under a) 
and heated, with stirring, to 165*0 in an atmo- 
sphere of nitrogen. At this temperature the mixture 
became homogeneous and clear. After cooling a 
thixotropic polyester was obtained. Subsequently, 
the following components were successively ad- 
ded: 



hexamethoxytnethyl melamine ^ 300 g 
propylene glycol monomethyl 

ether 140 g 

water 230 g 
20%-solution in isopropanol of paratoluene 

sulphonic acid, neutralized with diethanolamine 25 g 



. The sprayable composition had a viscosity of 
0,1 Pas (30 second's efflux time) 

The thixotropic composition prepared was ap- 
plied and tested as indicated in Example 1. The 
composition only started showing sagging at a 
coating thickness of the film of 50 am, tiie greatest 
coating thicicness being 70 u.m. 



45 



50 



Example 7 

To 2000 grammes of a conventional alkyd 
melamine car paint based on the solvent combina- 
tion xylene/ethylglycol acetate (ratio 1:1) and a 
solids content of 50% ihere were added 12,4 
grammes of p-methoxybenzylamine. Subsequently, 
there were added dropwise, with stirring. 7,6 
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grammes of hexamethySene ditsocyanate. After all 
of the hexamethylene ditsocyanate had been ad- 
ded, stirring was continued for 30 minutes. A thix* 
otropic baking paint was obt^ned. 

Example 8 



a) Preparation of a tfiixotroprc curing agent 

To 105*5 g of furfurylamine in 800 g of hex- 
amethoxymethyl melamine there were added drop- 
wise and under nitrogen 94.5 g of a mixture of 2.4- 
toluene rfiisocyanate and 2.6-toluene diisocyanate • 



10 



(in a weight ratio of 80:20)» the reaction vessel 
being cooled to keep the temperature of the con- 
tents hereof at about SO^'O. After ail of the toluene 
diisocyanate had tieen added, stirring was contin- 
ued for another 15 minutes at 50**C. After the 
mfarture had been cooled, a strongly thixotropic 
curing agent was obtained. 

b) Preparation of a water-dilutabte, sprayable, thix- 
otropic baking paint with a metallic appearance 

The following components were homogeneous- 
ly mixBdr 



65% solution of the water-dilutable polyester A 

In a mixture of propylene glycol monomethyl ether 

and water (ratio Is 5) 

thixotropic melamine curing 

agent (prepared as indicated under a) 

aluminium paste (available under the trade mark 

Sparkle 5000 AR of Silberline) 

propylene glycol monomethyl ether 

water 



210 g 

40 g 

50 g 
40 g 
680 g 



After each addition the mixture was homog* 
enized. After addifion of ^e aluminium paste the 
mixture was stirred for 30 minutes. The sprayable 
composition had a viscosity of about 0.1 Pa^ (30 
seconds' efflux time). 



c) In a compjarative experiment the foUowtng mix- 
ture was used: 



35 



65%^solution of the water dilutable polyester A 
in a mixture of propylene glycol monomethyl ether 
and water (ratio 1:5) 210 g 

hexamethoxymethyl melamine 32 g 

aluminium paste (available under the trade mark 
sparkle 5 000 AR of Silberline 5 
propylene glycol monomethylether *3 g 

682 g 

water 
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After each addition the mixture was homog- 
enized. After aluminium paste had been added, the 
mixture was stirred for 30 minutes. The sprayabie 
composition had a viscosity of about 0.1 Pa.s (30 
seconds* efflux time). After application to steel pan- 
els (Bonder 101) by spraying and baking these 
panels for 30 minutes at a temperature of 140*0 
the thixotropic paint displayed an excellent metallic 
appearance without any inreguiarities, whereas the 
control panel just had a grey appearance with little 
metalljc effect. 



Example 9 



a) Preparation in an organic solvent of a clear 
baking paint having a high solids content 

The following components were homogeneous- 
ly mixed: 



10 



The following components were homogeneously mixed: 
dKneopentyl glycol )adipate 
hexamethoxymethyl melamine 

125 

o-xylene 

125 

ethyl glycol acetate 

20%-solution in iaopropanol of paratoluene 

sulphonic acid, neutralized with diethanolamine 25 



g 
g 
g 
g 



The sprayabie composition had a viscosity of 
about 0.1 Pa^ (30 seconds' efflux time). 



25 



5a 



di(neopentyl glycol )adipate 
o-xylene 

ethyl glycol acetate 
p-methoxybenzylamine 



b) Preparation in an organic solvent of a thixotropic. 
clear baking paint having a high solids content 

The following components were homogeneous- 
ly mixed: 



700 
220 
220 
12,24 



g 

g 
g 
g 



Over a period of 30 minutes 7,76 g of toluene 
diisocyanate were added, with stirring and in an 
atmosphere of nitrogen, the temperature of tine 
reaction mixture rising from 25 to 34^C. followed 
by 30 more minutes* stirring. Subsequenl3y, 300 g 
of iiexamethoxymethy! melamine were added. The 
sprayabie composrUon had a viscosity of about 0,1 
Pa^ (30 seconds* efflux time). The two baking 
paints were applied and tested as indicated In 
Example 1. The baJdng paint 9a already showed 
sagging at a coating thickness of the film of 15 tim, 
the greatest coating thickness being 25 jim. The 
baking paint 9b only started showing sagging at a 
thickness of 60 um. the greatest coating thickness 
being 75 ^r^\. 
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Example 10 

Example 6b was repeated, except that use was 
made of 135 g o\ xylene and 135 g of ethyl glycol 
acetate instead of 230 g of water. The baking paint 
was applied and tested as indicated in Example 1 . 
The baking paint only started shoving sagging at a 
coating thickness of 55 M.m, the greatest coating 
thickness being 75 um. The sprayabie composition 
had a viscosity of about 0,1 Pa.s (30 seconds' 
efflux time). 

Claims 

1. A thixotropic coating composition based on a 
binder and a diurea compound as sag control 
agent, characterized in that the sag control agent is 
the reaction product of a symmetrical aliphatic or 
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homocyclic dnsocyanate and a monoamine or dia- 
mine containing at least a primary amino group and 
an ether group, the sag control agent consisting of 
solid particles and the coating composition contain- 
ing 0.1 to 30 per cent by weight of the sag control 



2- A coating composition according to cl^m 1, 
characterized in that the sag control agent is the 
reaction product of a dllsocyanate containing 3-24 
carbon atoms and the monoamine or diamine. 
3. A coating composition according to claim 1, 



TO 



characterized in that the sag control agent is the 
reac^on product of an aliphatic or homocyclic 
dllsocyanate containing 6-9 cartxm atoms and the 
monoamine or cfiamine. 

4. A process of applying a coating composition to a 
substrate, characterized in that use is made of a 
coating compo^on according to any one of the 
preceding claims 1*^3. 

5* A coated substrate obtained by the process 
according to claim 4. 
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